Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.027; wR factor = 0.071; data-to-parameter ratio = 15.3. oxa-11,12-dithia-7,19,22-triazabicyclo[7.7.6]docosa-15-ene-3,8,18,21-tetraone], C 23 H 37 N 3 O 6 S 3 , is a newly reported [Wang et al. (2011). J. Nat. Prod. doi:10.1021/np200324x] bicyclic depsipeptide that has potent histone deacetylase inhibitory activity and broad-spectrum antiproliferative activity. The absolute configuration of thailandepsin A has been determined from the anomalous dispersion and the stereochemistry of all chiral C atoms. Intramolecular N-HÁ Á ÁO and N-HÁ Á ÁS hydrogen bonds occur. Intermolecular N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds are observed in the crystal structure. 
Thailandepsin A [systematic name: (E)-(1S,5S,6R,9S,20R)-6-[(2S)-butan-2-yl]-5-hydroxy-20-[2-(methylsulfanyl)ethyl]-2-
, C 23 H 37 N 3 O 6 S 3 , is a newly reported [Wang et al. (2011) . J. Nat. Prod. doi:10.1021/np200324x] bicyclic depsipeptide that has potent histone deacetylase inhibitory activity and broad-spectrum antiproliferative activity. The absolute configuration of thailandepsin A has been determined from the anomalous dispersion and the stereochemistry of all chiral C atoms. Intramolecular N-HÁ Á ÁO and N-HÁ Á ÁS hydrogen bonds occur. Intermolecular N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds are observed in the crystal structure.
Related literature
For general background to histone deacetylase (HDAC) inhibitors as a new class of anticancer agents, see: FDA (2010); Furumai et al. (2002) ; Grant et al. (2010) ; Khan & La Thangue (2008) ; Mann et al. (2007) ; Ueda et al. (1994) . For related structures, see: Shigematsu et al. (1994) . For geometric data, see: Chou & Blinn (1997) . For the biological activity of the title compound, see: Wang et al. (2011 Table 1 Hydrogen-bond geometry (Å , ). 
Comment
With the FDA approval of both SAHA (Vorinostat) and FK228 (Romidepsin) for the treatment of cutaneous T-cell lymphoma (FDA, 2010; Mann et al., 2007) , histone deacetylase (HDAC) inhibitors have been in the spotlight in recent years as a new class of anticancer agents (Grant et al., 2010; Khan & La Thangue, 2008) . FK228, a natural product produced by No. 968 (Ueda et al., 1994) , represents a family of natural products that contain a signature disulfide bond that is known or presumed to mediate a novel mode of anticancer action in which a reduced thiol group "warhead" chelates a Zn 2+ in the catalytic center of Class I and Class II HDACs thereby inhibiting the enzyme activities (Furumai et al., 2002; Wang et al., 2011) . The crystal structure of FK228 was reported in 1994 (Shigematsu et al., 1994) .
Chromobacterium violaceum
Thailandepsin A is a natural analogue of FK228 newly discovered from Burkholderia thailandensis E264 by a genomics-guided approach; it has potent histone deacetylase inhibitory activities and broad-spectrum antiproliferative activities (Wang et al., 2011) . The chemical structure of thailandepsin A was established by a combination of spectroscopic analyses, chemical derivatization and degradation. Here we report the crystal structure of thailandepsin A.
Thailandepsin A is a bicyclic depsipeptide and consists of four building blocks, D-cysteine (D-Cys), D-methionine (D-
Met), 4-amino-3-hydroxy-5-methylheptanoic acid (Ahhp, derived from an isoleucine and an acetate unit) and 3-hydroxy-7-mercapto-4-heptenoic acid (Acyl, derived from a cysteine and two acetate units). The primary structure of thailandepsin A is D-Met-D-Cys-Ahhp-Acyl. X-ray crystallographic analysis indicates that the skeleton of thailandepsin A consists of a [7, 7, 6 ] 22-membered ring adopting an uncommon cage-shape that includes a 15-membered macrocyclic lactone and a 15-membered ring and a signature disulfide bond. The bridge ring is almost perpendicular to the main ring and the dihedral angle of these two least-squares planes is 77.7 (1)°. The side chains of methionine and isoleucine have less strain and can freely rotate on the single bonds. In order to obtain minimum energy positions, the alkyl groups arrange so on the molecular skeleton that they point away from each other.
The absolute configurations at C2, C8, C11 and C13 are S and the absolute configurations at C12 and 18 are R as estab- (Table 1 , Fig. 1 and 2 ).
Experimental
Thailandepsin A was purified from the fermentation broth of B. thailandensis E264 as described earlier (Wang et al., 2011) .
Pure thailandepsin A was dissolved in methanol and block-like crystals were obtained after evaporation of the solvent at room temperature.
supplementary materials sup-2 Refinement
All hydrogen atoms attached to the carbon atoms were placed in geometrically idealized positions (C-H = 0.98, 0.99 and 1.00 Å on the primary, secondary and tertiary aliphatic C atoms respectively, 0.95 Å on aromatic C). The H atoms were refined as riding, with isotropic displacement coefficients of U iso (H) = 1.5U eq (C) for methyl groups or 1.2U eq (C) otherwise.
The hydrogen atoms attached to N and O were located in difference maps and refined independently with restraints and constraints. The H atoms on N atoms were restrained to have N-H distances of 0.880 (1) Å and their U iso values were constrained as equal to 1.2 times the U eq of their carrier atoms. The H atom on O was restrained to have an O-H distance of 0.840 (1) Å and the U iso value was assigned as equal to 1.5 times the U eq of the oxygen atom. Figures   Fig. 1 . The molecular structure of thailandepsin A with displacement ellipsoids shown at the 50% probability level. For clarity, all H atoms attached to carbon atoms are omitted. Intramolecular hydrogen bonds are shown as dashed lines. -oxa-11,12-dithia-7,19,22-triazabicyclo[7.7.6]docosa-15-ene-3,8,18,21-tetraone Crystal data 
